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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. 

Claim Objections 

Claims 13, 15, and 18 are objected to because of the following informalities: The 
claims depend on a cancelled claim. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-2, 4-6, and 8-20 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 
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Claim 1 contains the limitation "a maximum temperature of no greater than 150°C 
prevails in the column." There is no support for this temperature range in the disclosure 
as originally filed. Applicant claims that support is found in cancelled claim 21 and in the 
specification on page 4, lines 27-30. However, claim 21 recited that "a maximum 
temperature of 150°C prevails in the column" and the citation in the specification recites 
a maximum temperature range of 150-500°C both of which do not support a range of 
"no greater than 150°C." 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1 966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-2, 4-6, and 8-20 are rejected under 35 U.S.C. 103(a) as being 



unpatentable over GB'271 (Great Britain 1 1 97271 ) in view of Mangold '944. 
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In regard to claims 1 and 4, GB'271 teaches a process of purifying finely divided 
metal oxide particles formed by reaction of chlorides of the metals by hydrolytic or 
oxidizing gasses. See page 2, lines 56-72. Adding metal oxide particles containing 
hydrogen chloride and chlorine (residues of halide compounds), see page 1 , lines 38- 
45, together with waste (reaction) gasses (as indicated by the design choice to widen 
the reaction tube in response to the entrance of these gasses, see page 3, lines 1-7), to 
the top of a vertical reaction tube (column) in which the metal oxide falls due to gravity 
against a mixture of steam (a counter-current feed); see page 2, lines 56-72; the 
purified metal oxides being removed at the bottom of the column and the steam 
containing the halide residues are removed at the head (top) of the column; see page 3, 
lines 1 -7 and 35-39. A temperature of 400-600°C is in the column. See example 1 . 

GB'271 is silent in regard to the temperature difference between the bottom and 
the top of the column and the residence time of the particles. 

In regard to the residence time, GB'271 does not indicate the density of the 
silicon dioxide used, which is needed to calculate the residence time. However, in Table 
2 of Mangold, silicon dioxides produced by flame hydrolysis like the silica used in 
Example 1 of GB'271 and having similar surface areas to those used in Example 1 of 
GB'271 have densities in the range of 25-32 g/L; thus the density of the silicon dioxide 
used in GB'271 would necessarily fall in this range; corresponding to a residence time 
of 2.9 - 3.7 minutes, according to the reaction parameters in GB'271 Example 1 . 

Basis of calculation: (density of reactant)(volume of reactor)/ 

(rate of feed of reactant) = residence time 
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Furthermore, it would have been obvious to one of ordinary skill in the art to use 
the silicon dioxide particles of Mangold in the process of GB'271 , if the density 
presented is not already inherent, because GB'271 teaches using metal oxide particles 
from a flame hydrolysis process (See page 1 , lines 25-30), and Mangold is such a flame 
hydrolysis process producing silicon dioxide particles. 

In regard to the temperature difference, GB'271 teaches providing heat in two 
vertically adjacent burners located at the lower end of the treatment zone (the bottom). 
See page 3, lines 8-17. Thus, a temperature gradient would be produced, with a higher 
temperature at the bottom of the column and a lower temperature at the top. In a 
reaction column of sufficient size, like the 300L tube used in Example 1 , and with the 
feeding rates of Example 1 , a temperature difference between the top of the column and 
the bottom of at least 20°C would necessarily be produced. Furthermore, the 
temperature profile of a continuous chemical system is a parameter that is routinely 
optimized in the chemical art, affecting the efficiency of the operation of the system, and 
fails to produce an unexpected result. 

GB'271 teaches a temperature of 400-600°C but does not mention using a 
maximum temperature of no greater than 150°C. However, GB'271 teaches that 
temperatures of 200-500°C are effective. See page 1 , lines 60-64. Though the given 
temperature does not fall in the given range, a prima facie case of obviousness exists 
where the claimed ranges and prior art ranges do not overlap but are close enough that 
one skilled in the art would have expected them to have the same properties. See 
MPEP 2144.05. In the instant case, the temperature of 150°C is significantly close to 
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the given range (and is a temperature at which necessary steam exists) that one skilled 
in the art would expect the temperature as being effective for purifying metal oxide 
particles. 

Furthermore, temperature is a parameter routinely optimized in the chemical art 
and generally does not support patentability unless there is evidence indicating that 
such a temperature is critical. Where the general conditions of a claim are disclosed in 
the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation. In the instant case, the general temperature conditions of the claim are 
disclosed by the prior art as described above and the claimed temperature range has 
not been shown to be critical, thus the claimed maximum temperature range is not 
considered to patentably distinguish the claims from the prior art. See MPEP 2144.05 
II. A. Moreover, selection of a process temperature is a matter of design choice and 
routine optimization that fails to produce an unexpected result. In particular one of 
ordinary skill in the art would have been motivated to lower the temperature in order to 
decrease energy costs. 

In regard to claim 2, GB'271 teaches providing heat in two vertically adjacent 
burners located at the lower end of the treatment zone (the bottom). See page 3, lines 
8-17. Thus, a temperature gradient would be produced, with a higher temperature at the 
bottom of the column and a lower temperature at the top. In a reaction column of 
sufficient size, like the 300L tube used in Example 1 , with the feeding rates of Example 
1 , a temperature difference between the top of the column and the bottom of at least 
20°C and in the range required by claim 2 would necessarily be produced. Furthermore, 
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the temperature profile of a continuous chemical system is a parameter that is routinely 
optimized in the chemical art, affecting the efficiency of the operation of the system, and 
fails to produce an unexpected result. In regard to claim 2, the upper limit of the 
temperature difference, it would have been obvious to one of ordinary skill in the art to 
optimize the temperature profile in the column in order to provide an upper limit in order 
to prevent undesirable effects on the product and in order to increase the safety of the 
reactor as sharp gradients within a reactor promote instability and produce undesirable 
results in the product. 

In regard to claim 5, GB'271 is silent in regard to the temperature of the entering 
metal oxide particles. However, the particles provided to the deacidification process are 
from a flame hydrolysis or oxidizing process, ie. high temperature processes (see page 
1 , lines 1 0-51 of GB'271 ). It would have been obvious to one of ordinary skill in the art 
after the hydrolysis or oxidizing process, to keep the metal oxide particles at a 
temperature near the operation temperature of the purification column (400-600°C) in 
order to affect the predictable result of decreasing the energy demand of the purification 
column and thus the cost. 

In regard to claim 6, GB'271 teaches 12.5 Nm 3 of steam/ 154 kg of silica in 
example 1 . The density of steam at this condition is 0.590 kg/m 3 
(engineeringtoolbox.com). Thus, GB'271 teaches the amount of steam that is 
introduced is 0.048 kg(/hr) per kg of metal oxide particles. 

In regard to claims 8, 9, and 10, GB'271 does not teach plural columns. 
However, depending on the desired quality of the product, the quality of the provided 
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crude metal oxide particles, and the efficiency of the purification process, it would have 
been obvious to one of ordinary skill in the art to subject the metal oxide particles to a 
second purification process (i.e. passing the silica particles through another column), 
with the same conditions as the first, see claim 1 rejection above, in order to achieve the 
predictable result of producing a purer product. 

In regard to claim 1 1 , see above for the limitations of claim 2, GB'271 teaches a 
reactor temperature of 400-600°C. See page 2, lines 96-99. Overlapping ranges are 
prima facie obviousness. See MPEP 2144.05. 

For the limitations of claims 1 2 and 1 3, see above for the limitations of claim 2; 
see claim 1 rejection above in regard to residence time. 

In regard to claims 14-16, see above for the limitations of claim 2, 3, or 4. GB'271 
is silent in regard to the temperature of the entering metal oxide particles. However, the 
particles provided to the deacidification process are from a flame hydrolysis or oxidizing 
process, high temperature processes (see page 1 , lines 10-51 of GB'271). It would have 
been obvious to one of ordinary skill in the art after the hydrolysis or oxidizing process, 
to keep the metal oxide particles at a temperature near the operation temperature of the 
purification column (400-600°C) in order to affect the predictable result of decreasing 
the energy demand of the purification column and thus the cost. 

In regard to claims 1 7-20, see above for the limitations of claim 2, 4, or 5. GB'271 
teaches 1 2.5 Nm 3 of steam/ 1 54 kg of silica in example 1 . The density of steam at this 
condition is 0.590 kg/m 3 . Thus, GB'271 teaches the amount of steam that is introduced 
is 0.048 kg(/hr) per kg of metal oxide particles. 
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Response to Arguments 

Applicant's arguments filed 2/3/2009 have been fully considered but they are not 
persuasive. 

Applicant argues that it would not have been obvious to one of ordinary skill in 
the art to use a temperature no greater than 150°C because the temperature range of 
200-500°C as disclosed in GB'271 is described as being used in a rotating tube, screw 
conveyor, or an endless steel bed. 

However, obviousness only requires a reasonable expectation of success. In the 
instant case, one of ordinary skill in the art would expect that a process temperature that 
is effective in one apparatus would be effective in another apparatus for the same 
reaction. See MPEP 2143.02 I. Moreover, no evidence has been presented that proves 
or suggests that such a reaction temperature would not be effective, and attorney 
arguments cannot take the place of evidence in proving inoperability of the prior art. See 
MPEP 716.01(c). 

Furthermore, temperature is a parameter routinely optimized in the chemical art 
and generally does not support patentability unless there is evidence indicating that 
such a temperature is critical. Where the general conditions of a claim are disclosed in 
the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation. In the instant case, the general temperature conditions of the claim are 
disclosed by the prior art as described above and the claimed temperature range has 
not been shown to be critical, thus the claimed maximum temperature range is not 
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considered to patentably distinguish the claims from the prior art. See MPEP 2144.05 II. 
A. Moreover, selection of a process temperature is a matter of design choice and 
routine optimization that fails to produce an unexpected result. In particular one of 
ordinary skill in the art would have been motivated to lower the temperature in order to 
decrease energy costs. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Cole '149 teaches a similar process of purifying titanium dioxide particles. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANTHONY J. ZIMMER whose telephone number is 
(571 )270-3591 . The examiner can normally be reached on Monday - Friday 7:30 AM - 
5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ajz 
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